Parallel up-regulation of FGF-2 and hyaluronan during development of cardiac hypertrophy in rat.
The importance of glycosaminoglycan hyaluronan (HA) and its receptor CD44 in cell proliferation is becoming increasingly evident. Expression of the genes coding for hyaluronan synthase 1 (HAS1), HAS2, HAS3, CD44, fibroblast growth factor-2 (FGF-2), and FGF receptor-1 (FGFR-1) and the histological evidence for increases of HA and CD44 were investigated in an experimental rat model of cardiac hypertrophy. The abdominal aorta was ligated to induce cardiac hypertrophy, and mRNAs prepared from heart tissue were analyzed after 1, 6, and 42 days. The total concentration of HA was quantified, and HA and CD44 were studied histochemically. The expression of HAS1, HAS2, CD44, and FGF-2 was considerably up-regulated at days 1 and 6 and returned to basal levels after 42 days. FGFR-1 was up-regulated at day 1 but at basal levels once more at days 6 and 42. The concentration of HA significantly increased in aorta-ligated rats. Histochemical analysis showed increased expression of CD44 in hypertrophied myocardium mainly in and around the coronary arteries. These results agree well with other studies of tissue growth (malignancies and wound healing). The increase of HA, its synthases, and receptor in parallel with FGF-2 and its receptor illustrates their complicated interplay in the development of cardiac hypertrophy. The up-regulation of both HAS1 and HAS2 indicates the importance of HA production in the hypertrophic process and the possibility that HA is needed for two different purposes for the heart to be able to adapt to the increased afterload caused by aortic ligature.